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ABSTRACT

A simple and rapid HPLC method was described for the simultaneous determination of
Formoterol fumarate and Fluticasone propionate in Metered Dose Inhaler formulation. The
assay involved an isocratic elution of these two component on water spherisorb Cg column (15
cm X 4.6 mm, 5 zm) using a mobile phase composition of Buffer: Acetonitrile: methanol and pH
adjusted to 3.0 with dilute orthophosphoric acid. The flow rate was 1.5 mL min* and the
analytes monitored at 215 nm. Separation was completed within 15 min. Calibration curves
were linear with coefficient correlation between 0.99 to 1.0 over a concentration range of 0.41 to
0.85 g mL™* for Formoterol fumarate and 6.0 to 37 ug mL™ for Fluticasone propionate. The
limits of detection (LOD) were found to be 0.048 1g mL™ and 0.05 g mL™ for Formoterol
fumarate and Fluticasone propionate respectively. All the validation parameters were with in
the acceptance range according to ICH norms. Developed method was rapid and convenient,
which could be successfully applied for the routine control of both the component.
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INTRODUCTION

At present it is estimated that Hundreds of millioihpeople suffer from chronic respiratory
diseases worldwide. Drug delivery by the inhalatimute is a rapidly developing and
challenging aspect of pharmaceutical product dgweémt [1-2]. Inhalation drugs, in the forms
of nasal sprays, metered-dose inhalers (MDI), dswger inhalers (DPI), and nebulizers, are
traditionally used for treatment of asthma and CQ®8DFor prolonged duration of action, more
effectiveness and quick relief most of the inhalerducts has been launched in composition like
B.-adrenorecptor with corticosteroids to meet thekaiademand [4]. A significant synergistic
therapeutic benefit can be obtained in the treatneénnflammatory or obstructive airways
diseases by using a composition containing Forrabtewr a salt or solvate thereof, and
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Fluticasone propionate in the form of inhaler prdiérormoterol fumarate (Fig.1a) is a long-

acting selectivg2-adrenergic receptor agonigf2¢agonist). Inhaled Formoterol fumarate acts
locally in the lung as a bronchodilator [5-6]. Faterol appear to be more effective than shorter-
acting B-agonist in the treatment of nocturnal and exeraiseiced asthma [7-8]. Fluticasone

propionate (Fig.1b) is a highly potent, 2nd generatrifluorinated glucocorticosteroid based on

the androstane nucleus. It is used in the treatrmeasthma by inhalation and allergic rhinitis

intranasally. Fluticasone propionate has high

(b)

Fig. 1. Chemical structure of Formoterol fumarate &) and Fluticasone propionate (b).

binding affinity with glucocorticoid receptors (GR)The results include alteration of
transcription and protein synthesis, a decreaséghge of leukocytic acid, prevention of
macrophage accumulation at inflamed sites, reductib collagen deposition, inhibition of
histamine and kinin release [9-10]. To ensure theality of inhalation drugs simple and
economic analytical methods need to be developietalture survey did not reveal any reported
method for the analysis of Formoterol fumarate &hdicasone propionate simultaneously in
any type of formulation. But various analytical mads for quantitative determination of single
component or in combination with any other compdsidras been described in literature like
determination of Formoterol in rat plasma by HPL][ in human plasma by LC-MS [12],
determination of a process impurity in Formotenamfrate by gas chromatographic method
[13], electrochemical detection[14], RP-HPLC methi@dd, radioimmunoassay [15] and for
determination of Fluticasone; by RP-HPLC method¢ambination with salmetrol [16], by LC-
MS method [17] and in human plasma by LC-MS metinocbmbination with budesonide [18].

MATERIALS AND METHODS

Chemicals and Materials: Samples of Formoterol fumarate and Fluticasongipnate were
obtained from VAMSI Labs limited (Solapur, MH, Idiand Arch Pharma Labs limited (Thane,
MH, India) respectively and used as received. &wmétle (HPLC grade), Methanol (HPLC
grade) and analytical grade orthophosphoric acidewpurchased from E-Merck and
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Spectrochem limited (Mumbai, India) respectivety:hlouse purified water (USPgrade) was used
throughout the study.

Standard Solutions:
A standard solution of Formoterol fumarate and iE&gone propionate at the target
concentration of 0.6 pg and R§ mL™ respectively were chosen for this study.

Preparation of diluent:
A filtered and degassed mixture of water, acetid@iémd methanol was prepared in the ratio of
300:350:350 respectively.

Solution A: Stock solution for Formoterol fumarate:

Accurately weighed about 37.5 mg of Formoterol fuae working standard was transferred to
50 mL volumetric flask containing about 25 mL ofugint and the solution was sonicated for 10
min or until the solid completely dissolved keepitige water in the sonicator at ambient
temperature. Then the volumetric flask was filledle mark with diluent. A 2.0 mL portion of
the resulting solution was then transferred inttD& mL volumetric flask filled to volume with
diluent and mixed thoroughly.

Solution B: Stock solution for Fluticasone propionge:

Accurately weighed about 62.5 mg of Fluticasonepfmoate working standard was transferred
to 100 mL volumetric flask containing about 50 miLdduent and the solution was sonicated
for 10 min or until the solid completely dissolvkéeping the water in the sonicator at ambient
temperature. Then the volumetric flask was filledite mark with diluent and mixed thoroughly.
4.0 mL of stock solution A and solution B was trf@nsed in to 100 mL volumetric flask. Then
make up the volume up to the mark with diluent antk thoroughly. Here final target
concentration of Formoterol fumarate and Fluticasqmopionate were 0.6 pg and 25 ug
respectively.

Test Solution Preparation for MDI:

Removed the pressurized two canisters from theatmtand placed each canister in plastic bag
in upright position chilled it to -2 for 30 min and then carefully pierced a smallehoh the
shoulder of each canister. Allowed the propelldotgvaporate and removed the top. Now the
top and valve of the opened canister was washdddalitent. Then 10 mL of diluent was added
in each canister and sonicated to dissolve at arhlemperature. Now the content of each
canister were transferred to 100 mL volumetricKldsurther repeat above procedure to 2 x 10
mL of diluent and sonicated to until dissolved. Btie canisters again rinsed with diluent. Then
volumetric flask was filled up to the mark with wi#int and mixed. A 10.0 mL portion of this
resulting solution was diluted up to 100 mL withuént and mixed thoroughly.

Instrumentation:

The chromatographic separations were performedyuSimmadzu LC 2010C integrated system
equipped with quaternary gradient pump, 2010C U$-\detector, 2010C Column Oven and
2010C programmable auto sampler controlled by CLASS software. The mobile phase
consists of Buffer (Ammonium di-hydrogen orthophlosie; pH-3.0): Acetonitrile: methanol in
the ratio 450:300:250 vlv, filtered through a nylnembrane and degassed under vacuum before
use. The water spherisorly €olumn (15 cm X 4.6 mm), 5 um was used as a s@tjophase.
The analytes were monitored with UV detection ab 2im. Unless stated otherwise, all
separations were performed at ambient temperasiregy @ 1.5 mL mitt flow rate, a 50 pL

79
Pelagia Research Library



Kusum malik et al Der Pharmacia Sinica, 2011, 2(6):77-84

injection volume, and a 15 min run time. The sysgentability parameters displayed in Table 1
were evaluated throughout the study.

Table 1 System suitability

Parameter Accgptgnce Result
criteria
% R.S.D. for peak areas in five standard injection NMT 3.0% Less than 1%
Resolution (Formoterol fumarate/ Fluticasone propte) NLT 1.5 4.6
. 1.04 & 1.09
Tailing factor NMT 2.0 for both components

Method Development

Prior to chromatographic method development, thieatien wavelength was determined by
obtaining the UV spectra of solutions of both thegs. As expected, both the analytes show
maxima absorbance at 215 and 236 nm for FormogerdlFluticasone respectively. From the
spectra obtained, lowest wavelength detectiorRilé.nm was chosen in order to achieve a good
sensitivity for simultaneous determination of btk analytes. The chromatographic separations
of Formoterol fumarate and Fluticasone propionagFewinvestigated at 215 nm wavelength
using different mobile phases consisting of di-sadihydrogen phosphate, potassium hydrogen
phosphate and/or acetate buffers in combinatiom wnethanol or acetonitrile on different
analytical Gg columns. The separation of the analytes variedstanbally with the
chromatographic conditions examined. For instaracegomposition of 60:40 v/v of buffer
solution (KHPQ, ,pH-6): acetonitrile produced no clear resoluti@twieen peaks of Formoterol
and Fluticasone propionate. A trial with isocragicition using a mobile phase consisting of
ammonium acetate buffer (pH-5.0) and methanol ertitio 65:35 on Phenomenax Lung C
column did not produce good separation; only sipglak of Formoterol fumarate was obtained.
Finally, a mobile phase consisting of ammonium ytifogen phosphate (pH-3.0), acetonitrile
and methanol were used in the ratio 35:25: 40 @y on the column water spherisorb ODS
(25 cm X 4.6 um), 5 um. Both the compounds weredaetl having some noise in base line and
also it was found that propellant peak of MDI testution was interfering with the peak of
Formoterol. Now the ratio of mobile phase was omad as ammonium di-hydrogen
orthophosphate (pH-3.0), ACN, and methanol (45@:380), it offered a good separation of
both the analytes at ambient temperature on thenoolwater spherisorb ODS (15 cm X 4.6
um), 5 um. Under these conditions, and using a flate of 1.5 mL mitt and a run time of 15
min, Formoterol elutes at about 7.0 min and Flsiicee at about 9 min approx ( Fig 2).

Method Validation

Linearity:

The plot of peak area responses against concemtrigtshown in Fig 3 and 4. It can be seen that
plot is linear over the concentration range of @40.8 pg mL* and 6 to 37ug mL* for
Formoterol fumarate and Fluticasone propionateewsely with a correlation coefficient?jr
0.9999.

Quantitation Limit (QL) and Detection Limit (DL):

The detection limit of Formoterol fumarate and Fasone propionate were found to be 0.048
pg mLtand 0.05ug mL™ respectively. The % RSD was found to be less th@#For five set

of LOQ solution for both the components.
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1 Formoterol 7.58 161070 0.00 1.09
Fumarate
2 Fluticasone 8.96 1036777 3.61 1.04
propionae
Fig.2. Chromatogram for Test Solution of MDI
Accuracy/recovery:

The data presented in Table 2 show excellent remsvér metered dose inhaler at all levels.
The average recoveries for triplicate determinaian20, 100, and 150% levels for Formoterol
fumarate were 103.4, 103.1 and 103.0%, with R.8f[1.2, 1.5 and 1.3%, respectively and for
Fluticasone propionate were 103.2, 100.2 and 100@#h R.S.D. of 1.1, 0.2 and 0.4%,
respectively.The R.S.D. value for overall mean vecp for Formoterol fumarate and
Fluticasone propionate were found to be 1.3% ab%0espectively.
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Fig.3. Linearity plot for Formoterol fumarate
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Fig.4. Linearity plot for Fluticasone propionate
Table 2 Accuracy/recovery
% recovery
0, 0,
Level (%) | Actual amount(mg) | Recovered amount(mg Mean (n=3) % R.S.D.
For Formoterol fumarate
20% 13.80 14.20 103.4 1.2%
100% 69.00 71.15 103.1 1.5%
150% 103.50 105.78 103.0 1.3%
For Fluticasone propionate
20% 650.00 670.39 103.2 1.1
100% 3250.00 3255.70 100.2 0.2
150% 4875.00 4919.60 100.9 0.4

Excellent recovery which was found to be within thage of 93.0% to 107.0% at each level and
low R.S.D. value showed that the method is suitaugurate for potency assay of Formoterol
fumarate and Fluticasone propionate in the MDI faation.

Precision:
The R.S.D. of peak area responses for five reglicggections was found to be less than 3.0%,
which met the acceptance criterion establishedhi®method.

Table 3 Repeatability/intermediate precision of theassay method

Sample Analyst 1, day 1 Analyst 2, day 2
%Formoterol | %Fluticasone | %Formoterol | %Fluticasone
1 142.22 156.41 142.00 155.97
2 140.56 154.23 141.61 155.38
3 141.18 155.42 141.21 154.43
4 141.16 156.71 142.10 156.32
5 141.40 156.46 141.55 155.51
Mean 141.30 155.84 141.69 155.52
%R.S.D. 1.0 1.1 0.3 0.5
Grand mean 141.49 155.68
%R.S.D. 0.65 0.41

The R.S.D. value for intraday precision of the roethvas 1.0% and 1.1% for Formoterol and
Fluticasone respectively. The R.S.D. value foenmtediate precision performed by a second
analyst on different day using a different instrmnevas 0.3% and 0.5% for Formoterol and
Fluticasone respectively. It was found that therea significant difference between the intraday
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and intermediate grand mean values (Table 3), thes method is suitably precise and
reproducible.

Specificity:

Though not shown in this report for the sake ofvitye the chromatogram demonstrates that
there is no interference of diluent and placebd wgiked API. Peak purity was also found to be
not less than 0.990 for both the components. Waghgation of both the analytes having the
resolution more than three and also good peak simajates that the method is Specific and
selective for its intended purpose.

Table 4 Method robustness

Compound Parameter changed % RSD in Normal and Chaged condition (n=5)

% RSD Normal % RSD (-5°C) % RSD (+5°C)
Formoterol Temperature 0.03 0.21 0.07
Fluticasone 0.05 0.05 0.20

% RSD Normal | % RSD (-0.2 unit) | % RSD (+0.2 unit)
Formoterol pH 0.15 0.18 0.15
Fluticasone 0.03 0.07 0.07

% RSD Normal | % RSD (-10%) % RSD (+10%)
Formoterol Flow Rate 0.19 0.32 0.24
Fluticasone 0.15 0.12 0.16

% RSD Normal % RSD (-2%) % RSD (+2%)
Formoterol | Mobile phase (methanol ratio) 0.30 0.41 0.18
Fluticasone 0.11 0.06 0.23

Robustness:

The method was found to be robust, as small bubelelte changes in the method parameters
have no detrimental effect on the method perforragiable 4). As expected, the retention time
of the analytes decreased with increasing mobilasehflow rate and vice versa. A slight

decrease in retention factor (k) of the analytes whserved with increasing column oven

temperature. Changes in pH of the buffer solutioihndt alter the chromatographic profile of the

sample components, which remained constant withUOicrease or decrease in pH from the

normal experimental condition. As expected, indarepghe methanol content of the mobile

phase proportionally decreased the retention tifn¢he analytes, and vice versa when the
methanol concentration was decreased.

Stability of standard and sample solution:

The stability of standard and sample solution efdihug substance was examined by analyzing
the solutions stored at room temperature for 36 Bosh the solutions did not show any change
in the concentration of the analyte after the gfenaeriod. The % deviation of analyte peak area
was calculated from initial for both standard aadple solution which was found to be below

2.0% for both the components.

RESULTS AND DISCUSSION

The assay involved an isocratic elution of these ¢@mponent on water spherisorp €@lumn
(15 cm X 4.6 mm, um) using a mobile phase composition of Buffer. Acdtile: methanol
and pH adjusted to 3.0 with dilute orthophospheuitl. The flow rate was 1.5 mL mirand the
analytes monitored at 215 nm. Separation was cdatplithin 15 min. Calibration curves
were linear with coefficient correlation betwee@®to 1.0 over a concentration range of 0.41 to
0.85pg mL* for Formoterol fumarate and 6.0 to fg mL™ for Fluticasone propionate. The
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limits of detection (LOD) were found to be 0.048 mL* and 0.05ug mL* for Formoterol
fumarate and Fluticasone propionate respectively.

CONCLUSION

An isocratic liquid chromatographic method has beescribed and validated for qualitative and
guantitative determination of Formoterol fumaratel d&luticasone propionate in the metered
dose inhaler formulation. Acceptable assay pregigio 3.0% R.S.D.) and accuracy %0%
R.S.D.) were obtained at Z050% of the analytical concentration of Formotdurharate and
Fluticasone propionate at the target concentratibi®.6 pg and 251g mL* and excellent
linearity was achieved over a range of 0.4 toly8mL™* and 6 to 37ug mL™ for Formoterol
fumarate and Fluticasone propionate respectivehe pgroposed HPLC method proved reliable
in addition to its high sensitivity and robustneske validation and application of this method
can be adopted for potency assay of Formoterol fateaand Fluticasone propionate in
pharmaceutical dosage forms for routine analysis.
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Note: MDI formulation contains 20% and 30% overages for Formoterol fumarate and Fluticasone propionate
respectively and also having total 20 extra doses.
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